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(54) (57) iVCnHPOPlClBO^W PEMOHT A 
ODCA/lHOft KOJTOHHbl, BxraoHaiomee no- 
nufi cepaeiHBK. Ha mnwieft kohto xoroporo 



aaKpenneHa nopHHpyicwafl ronoBKa c pacnm^ 
psiiooxHM kohjcom, npo*Kjn»Hy» Tpy6y c 
BepxHHM ynopoM S ycTaHotfnoHHMft Han bum 

JlKDpb, COCTOflmHft K3 BepXHSTO H KBXCHerO 

mokjxob, noaocn, wexcny kotopwmh coo6meHa 
c nonocrao cepnoniraKa, o r n k n a » - 
moo en "Tom, hto, c nenwo ynpomeHHH 
KDHCipyxuHH w noBMmoHHa a44>eKTHBaocni 
ero pa6om aa ciet ncknio«ienra noBpewuio- 
BBfl oGbaniioft^icoJio^ 
jcraHoaaeti o w>3MO»HOCi*»^oceboro nepe- 
Memetmsi Bftonb cepaonmiKa h nonnpywHHeH 
6 o6ewccTDpoH, npn aroM Bepxircft « mcKKHft 

KOKyXH flKOpfl # CHa6xeHM COOlTOTCTBeBHO He- 

noiOKKBUM HnofldaxHi^ynopa^ 
mh co croHKaMH soxyxa h cepflemmKa aaM- ; 
KHyTMO KaMep**, COeflBBOHHHe c bojioctmo 
cepooHBBKa, a Miwmy ynopaMH paaweineHM - 
caMoynnoTBaicnwecji Mawicew, Eoropwe b -y- 
Hepa6oH6M nontmewra. pacnonwiceHM BHyiw 

pH KCOKyXOB. 
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tlooGperetme otm^chtch k ho|»i«ra3ooo- 
• GbiBaxineft npoMum/ieHHocrH m Moxer Curb 
t Sy : ; vcnomMa&HO npw ycraHOBxe motohjimmockhx 
rfjx&ffc nnaciupeft d Mecrax HapyiiieHHft repMerHMHo- . 

" Vi ^^Ta30WitX CKDajKHM, o6pa30BaBU!HXCfl B p€3>7U>- 




n*cr coOcft nmpaBJiHMecKyio KaMepy 7. 
coo6uichk)x> c nonocrbio 8 cepaewmiKa 1 
nocpeocr&OM paoHanBKMx KaHanoB 9. 
c^noaBKXHbie cexropu 5 d pa6oneM nono- 
*em<H onpenejwjor Hapy*HbiA ahbmotp Aop- 
Ha.f xoropuft - paBeM . BHyxpemieMy ah awerpy 

ynopoM^ 
nonnpy^KH -' 

HeHHbift c o6eHx cropoK »xopb, cocroHiuHflf^ 
K3 /xayx KoxyxoB: BepxHero 12 h moicHero'J^g 
Kpropbcc paaMeuieHbi caMoynnor 
MaH^enj;vr4;Hi ;i5j>c HenooBHxc-^ 
nbflBHJKHbrMj:^6paMH^^ h 17, D6pa 
HaH6oneei6rrH3KHM no TexHHMecxbft T cyi*^ h > 



Ip^M3BeCTH0 >CTpOftCTBO /uw peMOHTfl o6~ 
caxiHO ft c KonoHHu, c one pwtamee ; n p o4»Km>ma ft 
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.m^ AOCTOraeMOMy pe3yin>TaryTK; H3o6- 



HOCTU 

gjs pereHHiq naniieicsi* ycTpoftcrBO xuw peMOH- 



^t^pSTa; ofcaAHOft xonomai, Bxroonaxmee nomfl 

• v ^ v cepflenHHK, v .hb khxckgm , Komie xoroporo 
/..,: .$ 1 aaxpenneHaflopHHpyioiuaH ronoBxac pfoctiiHpa- • 
; %*v t koxkm jconycoM t iipotJ)Hni,Hyio Tpy6y c aepx- \ 
;^ .^ft^fe hum ynbpoM m ycT ano BJieKKbi ft • m ba hmm si xopb, 
■ 'Ui&'&coCTonmuA H3 BepxHero h mwcHero xoxyxoB, 



-:^^^cepneHHMKOM rHflpaBJiMHecKMe xaMepu 18 
m ^ h;19/ nocjieflHHe, V^Tamce nonocrb 20 f |^ 



m caxny^c aM o yn no tuh kxuh mhcs? ^ m qwkq t aMH , 14 
' - « * 1 5 coodutemi ~^c ncui oc Tbio 8 n ocpea- « 
20 ctbom paiwajibwwx xaHanoB 21 - 23. 
\ HwKKHfl Koueu cepaeMHUKa oxaHHKBaerc* 
6amMaKOM 2 4 * c m odpatHUM KJian bhom 25 



t% v ^ nonocTb Moiaxy KoropwMH coo&neiia c no- 



HenocrarxoM yxa3aHMbix ycrpoftcTB hb- 

i B03M0K- 



25 



JDieiCSI ^CJlOJCHOCTb KOHCTpyKmH^H^E 



ruu^RxopeM & Mecrax saaeniieHiwTc-Hefl ' 



i ^ mian»K jixopji. 

llenbH^o^pereHiwi-ynpouieHMe KOHcrpyK— 
toh h noBwmeMwe ^ckthbhocth ero pa6or- 
iru 3a c*ter MCKnioHeHim noBpesKAemoi o6cao- 

I ^?l^i^W)ftfKOJlOHHM ; ^KOpeM. $ 

^KOBiieM c »o3mo)kmoc two oceBoro nepeMeme- 
jHB$i Boom, cepneHHHxa h ^i^pjww' c : ^v : 
fo6eioc cropoH f ,np« aroM BepxHUft m rawarafl 
fxoxyxH^xo^^HaejKeHM COOTBClCTBeHHO 



Uenb flocrnraercs! TeM,'MTo «Kopb ;>CTa- 35 



r:^ km 

^ycrpoftCTBO cnycxaercfl b CKBajKUHy. Ha J 
KonoHHe «acocHO- KOMnpeccopHux Tpy6 26. , ; v 
Ha cepnenHHxe 1 nan m non sKopeM pacno- 
noMceKU npjOKHHbi 27 Vi 28. 

ycrpoflCTBO pa6oTaor .cjieflyxiuHM o6pa- ^r w f " 

BK^^^onycKaior b cwaa^^ 
jKMiiy b 30Hy"peMOHra o6caflHofl kohohhw y^fj^ 
29 hb HacocHo-KOMnpeocopHUX rpy6ax 26, 
b KOTopofl cpbflaioT naBneKwe nyreM aa- ^vjf^l 
kb *ikh ^ JKHflKoc th , xoTopasi, nona/iafl nepe3 ^.^'tf.fiJ* 
pajreanfcHue xaHanbi 21 - 23 h 9 . \ y : ..A 
(cM*14mr. ;l) b xaMepu 7, 18 h 19 h b 
npnocTb' 20 Mexcfly ynnoTHHTenbHWMH mbh- 
fv^S^feJ^ flaBJieHHe 
•i^oAUOBpei^iiHO 'Ha;cTeHiwT'iro»<yxo» 12 «' 

13 ( vyiwoTHHTenBKba Matocer 14 h 15 h '^:|^1 
• . ..-^ >. io M 



ayioinHMH com 

W^aMKHyme xaMepu, coeAHHemoJe c no- 
Aocn>x> ccpaeMHHxa, a ^eacay ynopaMH 
paaMemeHbf caMoynnorwucniHecsi * Marone- 
ru p Koropwe b HepaooneM noJioKeiraH pacno- 45 
jioxceHbi BHyrpH xo^cyxoB. 

Ha 4)Hr.. 1 K3o6p£wceHo ycTpoftcrBO, 06- 
maft-BHA; hb <|wr. 2 -f . ro -xe f b HaHajitr- 

HMft^MOMeHT*: AOpHOBBKHflJ HB 4>Hr. 3 ; Ce- 

«eH»e^^^a^Hr. l;;;Ha 4nr,;4 - cene- * ^ 
*' ^Vcfpoftcno coctoht"H3" nonoro 

(CM.4>HT. 1). HB KOTOpOM 

peorieH C doabwichbim pacmHfflKxiiHM^KOHy- . 
K oM^2|^p^pyK™ ft Aopn, n^mfmyce*3 ' 
;Kolrrpbro ^ oawiioHeHw ^pyrafl^AHO^orMa .4/ 
noflBMJKHbie cexropbi 5 h noAPHxcHbie xonb— 
"JljVna 6. TlpocTpaHcrBo, orpaHHHetmoe xopny- 
^pC0M*3 h ynpyroft AHa^parMoft 4, npeAcraB- 




27 u 2 8,* : ABHraiorcsi b npoTHBonono^Hwe ^jg^fl 
cropoHU ao no/iHoro okbtwi nocneAHHX h ~ : v ^? 
ocBo6o«Aaior ynnorHHTenbHtie MaH^ceru 
1'4 h 15, xoTopwe pacnpjiMnjiJiCb, ynHpaior- 
ch b oocaAHyio KonoKHy 29, o6pa3yw c ec 
cTenxoft rHApaBiiH necxyK) xawepy 30. Hoa . . , 
AaBAeHueM^xcKAKOcru ynpyran AHa4>parMa 4^ 
Ae<J>opMHpyeic$i \ h ^ nepeMemaer noABH^KHbte 
cexropw 5^ao ynopa^orpaHHHHBaKxuHx Bwcry^ 




ycHnKfl/ coMttaeMoro xo^cyxoM 13, iepe3 
; '""^ ripyjicHHy: 28%$iM;.noiw***** >nop 11 ; .;b ? 
5 ^ nepBoimHajiBWMfl 1 MOMeHr, nepeMemac tcji^b^ 
HaeaxQer ^Ha ; paaiiifp«KWiHft xoHyc 2 h fte- 
<})opMHpyeTCJi (cm. hb +Hr. 2). npoucxoAHT 
xax 6u 3BKHH hh bbhh & npotJnim>:ioft Tpy6w 




J lO-lli 
lO b o(5caflMDft ilo.tdmmp JO. £l:viee oa CMor 
noBbau* ih» noaneHHrt b K9\tepe 30 coaaaer- 
c* ycRnMe ann. npoTscKHBatnifl aopHHpyiouieA 
ronpBKM c KOHycoM 2^ no;Bceft /uiMHe npo- 
(}>Hm>Hofl Tpy6hi)lO, npw KoropoM BMecre 5 
c cepaeHMHKOw^^HaHKMQior •noflHMMarbCH^ v ;» 

Aer&JIH ^T.'fl^^e^ll^; OflHOBpeMeHHO, 

bo CHiwcasi naM^KMP; B^Tp>-5ax, c noMonubio *" 
TaneBofi CHcrelnj ( He*H3o6pa*ceHa) Hacoc- 
Ho-w>*mpeccopi^ 26 co3flaior ; 10 

nonomMTenfaiM^HaTflr^npH 3tom p nepeMe- 



^maacb BBepK^K0Hyc^2;v npenBapHrenbHo \?7j$jgi^ ■! 
fpacnmpHer/rilx*!^^ 10, Bcnen^^. 

fo'a: KOHJCOM^^^^^KQIIIIT 4>0pMHpyKUIHfl f 

* flopa c Hapyiaa^^ OTBMerpoM, HecGxoxiKMbiM 1 5 
f ionfl noJiHofl i^opMBOTH npo4>Hm>HoA rpy6bi . 
lO.BKyrpH peMOHmpyeMoft Tpy6w h o6ecne- 
aemst nnoruoro koHrakTa Mexoiy hhm. BH 



toe; 
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np^uecce npoxoacaemm KOHyca m aopnv *•»-*.-. 
pea rpy<5y nocneflHHH yaepoKHBaeTCH ot CMe- 
meKHq ynopoM 11. ! , \ - \ 

Ho flocmmeHMM pacuiHpaiamHM KOHycoM . \ 

ynopa 11 nocnemmft k neranw 28, 13^1^^^ ~<M, 
h .15 raioKe 6ynyr nepeMewaixcu BTO P X# ^^^V^.^ 
Flo Bbcco/ie 4>opMHpyiotuero nopHa Ha ?wnpa^^^|^^^ 
jieHHofl rpy6w 10 naBJieHHe c6pacuBaioT;|^^^^ 
npM 3tom nofl neflcT&HCM cKJi ynpyrojl M^j^fyir 
4>opMauHM npyxHH 27 h 28 Korcyxu 12 
h 13 nBHraiorcsi Ha&crpeHy npyr Apyry H 
aaxniOHaior b ce6e fyimoTHH rem>Hbie Maraee- 
Tit 14 h 15. riocne 3Toro ycTpoftcfBO^K»S 
BJiexaior ua ckbgokhkm. 

IlpeanaraeMoe ycTpoflcrao HMeer npbcTyw^^f^:>| 
kdhc ip yxwt to 9 a npHMeHeHHe ero ^ooB'omfJ^^^^^ 
H36exan> noBpeacaeroui ofoaaHofl kojxohhm^ 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1 ]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 
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[see Russian original 
for figure] 
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figure] 
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Fig. 3 



[see Russian original for 
figure] 
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